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PROBLEM TO BE SOLVED: To provide a dynamic 
pressure bearing excellent in sliding characteristics, 
capable of eliminating static electricity generated in 
sliding, and capable of providing high reliability and long 
life. 

SOLUTION: This dynamic pressure bearing is 
constituted of a resin composite having fillers of 30 to 70 
vol.% of conductive fillers of 10 to 60 vol.% and fibrous 
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thermosetting resin, and having the volume resistivity of 
106 Qcm. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hydrodynamic bearing which does a total of 30 to 70 volume % content of the electric 
conduction filler of 10 - 60 volume %, and the fibrous filler below 60 volume % into thermosetting 
resin, and is characterized by a volume resistivity consisting of resin complex of 106 or less ohm-cm. 
[Claim 2] The hydrodynamic bearing according to claim 1 which carries out the description of an aspect 
ratio being 80 or less by the above-mentioned fibrous filler consisting of at least one sort of ceramic 
fiber, a carbon fiber, a metal fiber, a glass fiber, and organic fiber. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hydrodynamic bearing used for support of shafts, 

such as an electric motor. 

[0002] 

[Description of the Prior Art] The bearing of the spindle motor used for conventional FDD equipment 
etc. had taken the structure which accumulated the ball bearing and the oilless bearing. However, in the 
conventional bearing, various troubles have occurred with thin-shape-izing of a product, and high- 
performance-izing. 

[0003] For example, to achieve thin shape-ization of spindle motors, such as FDD equipment, it is 
necessary to shorten bearing but, and an axial deflection becomes large as it shortens. Thereby, the 
eccentricity of media became large and the trouble that the writing of data and the dependability of read- 
out fell remarkably occurred. 

[0004] In order to solve such a problem, the hydrodynamic bearing in which the spiral slot which 
produces the dynamic pressure effectiveness was formed was developed. According to the pumping 
operation which a spiral slot gives to a lubrication fluid, this acquires the rise of the oil pressure 
accompanying rotation of a spindle motor, surfaces a shaft, forms liquid film, and rotates by non- 
contact. Furthermore, eccentricity can be remarkably stopped by giving the centering effectiveness by 
oil pressure. 

[0005] There are an oil lubricated type and a dynamic pressure Ayr style in such hydrodynamic bearing 
equipment. An oil lubricated type makes elated an inside low-speed low load field, and a dynamic 
pressure Ayr style makes a high-speed low load field elated. It consists of the radial bearing section 
which formed the slot in either the shaft periphery or the sleeve inside, and gave the rigidity of a radial 
direction as a configuration of hydrodynamic bearing equipment, and a spiral slot and the thrust bearing 
section which gave thrust rigidity according to the pumping operation by accessory movement of 
lubrication fluids, such as oil and a gas. 

[0006] Among these, since a shaft outer diameter and a sleeve bore are almost equal and the radial force 
to a radial direction also has them, it is sufficient for a blemish just with contact, and the radial direction 
in a length mold motor does not almost have that a field exfoliates. [ almost small ] On the other hand, 
the thrust direction has important effect to endurance, in order that all thrust force, such as a self-weight 
of the rotation section and a suction force of a magnet and a stator, will be applied to the contact parts of 
thrust bearing and a shaft edge and may carry out contact rotation at the time of a start stop and low- 
speed rotation. The dependability is greatly influenced by the sliding property of each part material 
which constitutes hydrodynamic bearing equipment especially from a dynamic pressure Ayr style in 
which lubricant does not exist. 

[0007] Conventionally, the shaft and thrust bearing which constitute this bearing equipment constituted 
either from a ceramic in both, using a metal (refer to JP,63-163016,A and JP,2-931 15,A). Moreover, 
constituting thrust bearing from PPS resin for lightweight-izing and a productivity drive is also proposed 
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(refer to JP,4-78313,A and JP,9- 105409, A). 
[0008] 

[Problem(s) to be Solved by the Invention] However, since the contact part consisted of metals in the 
case of the bearing equipment which uses a metal for both a shaft and thrust bearing, wear arises by 
contact of metals, and the generated wear powder enters into a bearing clearance, it gnaws, there are 
problems, such as producing printing, and it had the problem in respect of dependability in long-term 
use. 

[0009] In the thing of a shaft or thrust bearing which constituted either from ceramics at least, although 
endurance was able to be raised, since these ceramics was insulating materials, the noise occurred under 
the effect of static electricity generated at the time of sliding, and, generally, it had the fatal fault which 
causes malfunction in OA equipment, such as FDD and VTR equipment, especially. 
[0010] On the other hand, it is thermoplastics which was constituted from PPS resin as thrust bearing, 
and it had the trouble that the life of the equipment which it fixed to the partner material of sliding, and 
faults, such as a torque rise and rated voltage over, occurred while in use by this, consequently used this 
slide member became short. 

[001 1] This invention is made in view of the above-mentioned technical problem, and it aims at offering 
reduction or the hydrodynamic bearing which can make small wear of the bearing itself and the phase 
hand part material which contacts even if it carries out long duration use at the time of contact rotation 
while missing for static electricity generated at the time of sliding. 
[0012] 

[Means for Solving the Problem] This invention does a total of 30 to 70 volume % content of the electric 
conduction filler of 10 - 60 volume %, and the fibrous filler below 60 volume % into thermosetting 
resin, and is characterized by the hydrodynamic bearing which a volume resistivity becomes from the 
resin complex of 106 or less ohm-cm. 
[0013] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is made into an 
example, and the hydrodynamic bearing equipment of the spindle motor for VTR is explained. 
[0014] Although the hydrodynamic bearing equipment shown in drawing 1 consists of a shaft 1, 
dynamic pressure thrust bearing 2, and sleep 3, and slot 4a of a herringbone configuration is formed in 
the front face of the shaft 1 equivalent to the inner circumference of this sleeve 3 and it has become the 
dynamic pressure radial bearing 4, the above-mentioned slot a may be formed in the inner skin of a 
sleeve 3. 

[0015] Although the tip of a shaft 1 touches the dynamic pressure thrust bearing 2, at the time of 
rotation, it will rise to surface according to a dynamic pressure operation of slot 2a of the shape of a 
spiral formed in the dynamic pressure thrust bearing 2, and, moreover, a radial direction will also be 
rotated by non-contact according to a dynamic pressure operation of slot 4a of radial bearing 4. 
However, the full load of body of revolution will join the tip and thrust bearing 2 of a shaft 1 as a load, 
and will slide at the time of a start stop and low-speed rotation. 

[0016] and the above-mentioned dynamic pressure thrust bearing 2 — the inside of thermosetting resin — 
the conductor of 10 - 60 volume % - volume [ a total of 30 to 70 ] % including a filler and 60% or less 
of fibrous filler, the volume resistivity is formed with the resin complex of 106 or less ohm-cm, and the 
shaft 1 is formed with metals, such as stainless steel. 

[0017] This bearing equipment is engine-speed 3000rpm extent, when using for the spindle motor of 
VTR, and it serves as 20000rpm extent with a high speed very much in the spindle motor of a laser 
beam printer (LBP). Although a shaft 1 and the dynamic pressure thrust bearing 2 are intense at this time 
where a load is added at the time of a start stop, and it will slide Since the dynamic pressure thrust 
bearing 2 consists of resin complex excellent in abrasion resistance and sliding nature, while also being 
able to use the abrasion loss of each part material good over a long period of time few Since volume 
resistivity is made into below 106ohm and cm, the resin complex which accomplishes the dynamic 
pressure thrust bearing 2 has the high effectiveness which misses static electricity, and there is no 
possibility of having a bad influence on electronic equipment, such as VTR. 
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[0018] Moreover, when firmness will fall and dimensional accuracy will no longer be acquired, if both 
total content becomes under 30 Volume '%, and it increased more than 70 volume % conversely, the total 
content of an electric conduction filler and a fibrous filler was made into 30 to 70 volume %, because the 
viscosity of shaping resin went up, the imprint nature of metal mold got worse and a desired Plastic solid 
was no longer acquired. 

[0019] Furthermore, it is because conductivity will not be given to resin complex and volume resistivity 
cannot perform having made the content of the above-mentioned electric conduction filler into ten to 60 
volume % with 106 or less ohm-cm, if the content of an electric conduction filler becomes under 10 
volume %, and when the content of an electric conduction filler increases more than 60 volume % 
conversely, it is because the viscosity of a shaping resin raw material goes up, the imprint nature of 
metal mold gets worse and a desired Plastic solid is no longer acquired. 
[0020] Moreover, the volume resistivity would be made into 106 or less ohm-cm because the 
effectiveness which misses static electricity became low, and if higher than 106 ohm-cm, it will make 
104 or less ohm-cm preferably 10 to 1 or less ohm-cm still more preferably. 

[0021] As thermosetting resin which constitutes such a resin composite material, resin, such as an epoxy 
resin, phenol resin, melamine resin, a urea resin, an unsaturated polyester resin, polyimide resin, furan 
resin, and a polybutadiene resin, can be used, and phenol resin is suitable from points, such as thermal 
resistance, dimensional stability, and oilproof, also in these. 

[0022] With an electric conduction filler, Cu, Fe, aluminum, Pb, Ti, Sn, nickel, Mo, Ag, Pt, Ta, Nb, 
ZnO, Sn02, 2B203, TiO or the powder of the alloy, fiber, and a foil are used by the metal and the 
nonmetal system here. By the carbon system, conductivity, thermal resistance, dimensional stability, etc. 
can be raised by being able to use oil furnace black, channel black, lamp black, thermal black, acetylene 
black, a natural graphite, an artificial graphite, PAN system carbon fiber, pitch system carbon fiber, etc., 
and adding these in thermosetting resin. 

[0023] Next, it is characterized by this invention raising sliding nature by containing a fibrous filler 
below 60 volume %, and making it the 80 or less aspect ratio. 

[0024] With a fibrous filler, ceramic fiber, a carbon fiber, a metal fiber, a glass fiber, and organic fiber 
can be used, and abrasion resistance and reinforcement can be raised by adding these in thermosetting 
resin here. In addition, what covered electric conduction material to the fibrous filler may be used. 
[0025] furthermore - if, as for having made the fibrous filler into 60 volume %, the content of a fibrous 
filler exceeds 60% or more - a conductor - it is because the total content of a filler and a fibrous filler 
becomes larger than 70%, the viscosity of shaping resin goes up, the imprint nature of metal mold gets 
worse and a desired Plastic solid is no longer acquired. 

[0026] In addition, a fibrous filler may not be added when the existing fibrous filler, for example, a 
carbon fiber, a conductive metal fiber, and conductive ceramic fiber are used as an electric conduction 
filler. In this case, although 60 volume % may be exceeded since a carbon fiber, a metal fiber, and 
ceramic fiber correspond to both an electric conduction filler and a fibrous filler, in a total content, it 
must carry out to below 70 volume %. 

[0027] Moreover, since the dispersibility at the time of resin and mixing is bad when it becomes larger 
than 80, having considered as 80 or less aspect ratio of a fibrous filler can do the **** part of a fibrous 
filler, and a dense part in the interior and the surface section of resin complex, and it cannot raise the 
abrasion resistance and reinforcement which having blended the fibrous filler depends. However, if an 
aspect ratio becomes smaller than 2, since the **** effectiveness by having blended fiber will no longer 
be acquired, it is good 2-80, and to set the aspect ratio of a fibrous filler to 2-60 preferably. 
[0028] In addition, although the aspect ratio of a fibrous filler is the value which **(ed) the dimension of 
right and left and the upper and lower sides with the diameter of fiber approximately Since the fibrous 
filler exists in the random direction among resin complex when measuring from a hydrodynamic 
bearing, In this invention, when you compute the aspect ratio of a fibrous filler, let the value which ** 
(ed) the die length of the fibrous filler which expanded five places of the front face of the arbitration of a 
hydrodynamic bearing, or a cross section with the metaloscope or the electron microscope (SEM), and 
analyzed them with image-analysis equipment for convenience with the known diameter of fiber be an 
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aspect ratio. 

[0029] Moreover, since there is a possibility that the dispersibility at the time of mixing may worsen 
depending on the surface state and configuration of an electric conduction filler or a fibrous filler, when 
such, dispersibility can be raised by covering a coupling agent on the surface of a filler. 
[0030] Furthermore, other than the thermosetting resin and the electric conduction filler which constitute 
resin complex, and a fibrous filler, as reinforcing materials, even if it blends suitably clay, talc, a mica, a 
kaolin, silica sand, a calcium carbonate, an alumina, a silica, graphite, etc., it does not interfere at all. 
Moreover, it is also possible to, add well-known additives, such as a well-known curing agent, a 
hardening assistant, an unguent, a plasticizer, a dispersant, a coloring agent, and a ** form agent, in 
addition to this, if needed, if it is extent which is satisfactory practically. 

[0031] Although hot forming is suitable as the shaping approach of the above-mentioned resin complex 
at the reasons of there being little loss of an ingredient, it is possible by other fabricating methods, such 
as injection molding. 

[0032] In addition, static electricity can be made easy to miss by using metal material, such as stainless 
steel, about a shaft 1 . 

[0033] Moreover, although the above-mentioned operation gestalt showed the example which formed 
the dynamic pressure thrust bearing 2 with the resin composite material which has conductivity, the 
hydrodynamic bearing of this invention is not limited to a thrust side. For example, the sleeve 3 which 
accomplishes the dynamic pressure radial bearing 4 in drawing 1 can be formed with the same resin 
composite material as the above, and slot 4a for dynamic pressure generating can also be formed in the 
inner skin. 

[0034] Furthermore, although the above-mentioned example is a spindle motor for VTR, in addition to 
this, the hydrodynamic bearing of this invention is also applicable to the motors the object for LBP, for 
FDD, etc. Moreover, it is applicable not only to a motor but a pump, various processing machines, or the 
other components for industrial machines. 
[0035] 

[Example] Here, in order to investigate the abrasion resistance of resin complex and sliding nature 
which constitute a hydrodynamic bearing as an example of this invention, the trial using the wear 
friction test of a ball-on disk mold was performed. 

(Example 1) In this experiment, after having mixed, having supplied to weighing capacity and the metal 
mold which heated this compound subsequently to 150-190 degrees C, respectively so that it might 
become the loadings which show phenol resin, Cu powder, and a carbon fiber in Table 1, and carrying 
out compression molding by the pressure of 150 - 500 kgf/cm2, the ** form of the Plastic solid was 
carried out from metal mold, and the test piece was produced. 

[0036] The test piece (diameter: about 20mm) which formed each sample in this disk, using SUS304 as 
the disk quality of the material where a disk is rotated at the rate of 5 m/sec in the condition under dry 
type non-lubrication, and was formed in the shape of a ball by the 1kg load was pressed, and the test 
piece after making it slide for 1 5 minutes, and the abrasion loss of a disk were measured. The count 
approach of abrasion loss is the value which **(ed) the wear volume of a disk and a ball in a load and 
rotation distance. Moreover, volume resistivity was measured about each quality of the material. In 
addition, measurement of a volume resistivity is JIS. K It carried out by the approach of 691 1 . A result 
is as being shown in Table 1 . 
[0037] 
[Table 1] 
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[0038] As a result, since the aspect ratio of a carbon fiber was larger than 80, the dispersibility of resin is 
bad and much HIKE occurred after hot pressing, sample No.l could not form a test piece in the shape of 
a ball, and it was not able to perform an antifriction trial. However, since the total content of a filler is 
contained in 30 - 70 volume % about sample NO.l, volume resistivity is within the limits below 106ohm 
and m. 

[0039] Moreover, since sample No.3 had few all filler contents than 30 volume %, the dispersibility to 
resin and shape retaining property after hot pressing (dimensional accuracy) could be bad, and could not 
form a test piece in the shape of a ball, and they were not able to perform an antifriction trial. 
[0040] Moreover, since all filler contents increased more than 70 volume %, the viscosity of resin went 
up, and sample No.4 could be bad in all the fields of the firmness after dispersibility, a moldability, and 
hot pressing, they could not form a test piece in the shape of a ball, and were not able to perform an 
antifriction trial. 

[0041] On the other hand, since an electric conduction filler has in ten to 60 volume % and sample No. 5- 
8 have a fibrous filler in within the limits below 60 volume %, a volume resistivity is 106 or less ohm- 
m. 

[0042] Moreover, since the aspect ratio of a carbon fiber was 80 or less, a carbon fiber and resin could 
be distributed to homogeneity and restoration variation to metal mold was also able to be lessened. For 
the reason, the firmness after hot pressing was also high and was able to form the test piece in the shape 
of a ball. 

[0043] Then, when the antifriction trial of a test piece was performed, wear of a disk was not seen, but 
with less than [ 5xl0-3mm3/kg/km ], there was also little wear of a test piece and it had the outstanding 
abrasion resistance. 

(Example 2) Next, after having mixed, having supplied to weighing capacity and the metal mold which 
heated this compound subsequently to 150-190 degrees C, respectively so that it might become the 
loadings which show phenol resin, Cu powder, and a glass fiber in Table 2, and carrying out 
compression molding by the pressure of 150 - 500 kgf/cm2, the ** form of the Plastic solid was carried 
out from metal mold, the test piece was produced, and the same conditions as an example 1 estimated. 
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[0044] 
[Table 2] 
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[0045] consequently, sample No. since the loadings of a glass fiber were as high as more than 50 
volume %, those with 106 or more ohm-cm, and since the aspect ratio of a glass fiber was still larger 
than 80, the dispersibility of the volume resistivity to resin was bad [ 9 and 10 ], and the bias of a glass 
fiber was looked at by the sample after hot pressing. However, since the glass fiber was used as a fibrous 
filler, the firmness after heat treatment was good. 

[0046] then, sample No. — although it was less than [ 4xl0-3mm3/kg/km ] when 9 or 10 antifriction 
trials were performed, it turned out that a disk is greatly worn out and phase hand part material is worn 
greatly. 

[0047] Moreover, since sample No.l 1 10 volume % Contained Cu powder, the volume resistivity 
became 106 or less ohm-cm, but since there were more loadings of phenol resin than 70 volume %, 
firmness after hot pressing could be bad, could not form a test piece in the shape of a ball, and was not 
able to perform an antifriction trial. 

[0048] On the other hand, since an electric conduction filler has in ten to 60 volume % and No. 12- 14 
have a fibrous filler in within the limits below 60 volume %, volume resistivities are below 106ohm and 
m. 

[0049] Moreover, since the aspect ratio of a glass fiber was 80 or less, a glass fiber and resin could be 
distributed to homogeneity and restoration variation to metal mold was also able to be lessened. For the 
reason, the firmness after hot pressing was also high and was able to form the test piece in the shape of a 
ball. 

[0050] Then, it is [005 1] in which wear of a disk was not seen but it had the abrasion resistance which 
also had little wear of a test piece as less than [ 7xl0-3mm3/kg/km ], and was excellent when the 
antifriction trial of a test piece was performed. 

[Effect of the Invention] Thus, according to this invention, when a total of 30 to 70 volume % content of 
the electric conduction filler of 10 - 60 volume % and the fibrous filler below 60 volume % was done 
and the volume resistivity constituted bearing from resin complex of 106 or less ohm-cm in 
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thermosetting resin, while excelling in a sliding property, static electricity generated at the time of 
sliding can be discharged, and, thereby,*dependability and reinforcement high about bearing equipment 
and the device using this can be brought about. 

[Translation done.] 
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«lft*J J:t^4Sttl*l±<0fcttK-X5X MRS* P P S 

®fcX'mfS.-t&zti>mmztix^h mmM-78 

3 1 3#. BPP9 - 10 5 4 0 9#&*#!H) . 
[0008] 

immmixot^mMi L*»L«r*»^, ^7 
h tx 7 x n*g<oswrt:*ii*ttfflf inlaws 

[0009] i^7hifc<«A5Xbttg<^&<fc 
4, v vtffcfr— -fc xX'ffifS. btzh <r>X'te . H 

[00 10]-^. X7*htJSfc LTPPSM18TM 
*Lfct^>tt. afeTOMHMTCaiifc?. 

«E*-/*-fcvwfc3Fltea<»£U -fO&JH. 

tfbitz. 

[0011] *%fflte±Mm&t,zm*X%Ztvfi:i><?)X' 

fct(c, iSi»iii(6i*t:«fflaiafflLTt>«Ka#. 
«««-*ffi*a»fo»««r^s < x-z mamzm 

[00 12] 

fc, 10-6 0f*«%^3Mg7-f5-fc6 0i*«%iaT 
CO^I«7 ?-fc ^ft3 0-7 0^a%^LT. 
Wmmtfl 0 6 Q • <aaT«ffllta^fl*4>*6» 

Ews^tfiafc-r^. 

[00 13] 

[»IH^(EJto]I»B] KIT, *»«flOlt»»»SrVTR 

s. 

[0014] HlfcTTrffjEWS&Htev^M, i) 
E7.5Xh$ftS2&t/7.'J-7'3*^=5: , 9, HtT.U-7 
3 OrtJUfcfflS-f & v-v 7 h 1 OlSffifcW^ 'J Vfit— 
>mt?>® 4 a $ fit ffilE 5 ^'T;PWS4 tttn 

x\^w. ±$£M*&*v-7'3<?>mmiizm.Lx\> 
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[0 0 15] 4fc^7M««fc*BttttEX5^HR 
2fc»Hl/0**#, EH6B$W±iJEX5Xh|ftS2(C 

7 hi <0Jfc«fc7.57. hW^2 fcflfiffc LtJll 
*>•). ISIW*ii:K=Sr*. 
[0 0 1 6] *LX. ±IBK)EX7Xh«iS2«, fM 
fcttWIB+fc 10-6 0*®%O»*7 -r 6 0% 
BT«Mlft«7 4 7-££H-3 0-7 0tt«%£*. 
OfM»fi«»4»l 06 Q • c mOT«ffllS«£*Tm 

[0017] zomgmmz. vTR^tywt- 

^Cffl^i^tiEMSRSOOOrpmSKT**). W 
-1f-h'-A7Uy^- (LBP) (OX try H;^-^ 
TW2 0000 rpm8*fc ZOb 

h y 7-8$ tft ffo JD*> -J fcttflSTS I < £ t {3 

mtto/z -> x &mzm-r &zttfx'zzkti>£. 
an o 6 ^ • cmWTt L-cs>s^ifm^S:2i* 5 -r^ 

[00 18] ifc. Il7^7-t«7^-<^ 
##ft£ 3 0-7 0tt«%t Lfc<0ti. W#<7)^*« 

7W#<ofl&<&9. i£ic7 0flc[f%J;9£<$:£fc, 

[ 0 0 1 9 ] £ Mc, JJBSME7 4 5-f)#*rS* 1 0 
-6 0f*«%fc Lfc*>U s ««7 -< 5-*>**ft# 1 0 

■cao . ata»«7 ^ 9-o*«rw6 o#«%j: 

[ 0 0 2 0 ] 1 0«Q • c mWTt 

UtfNi. 1 0 6 Q ■ cmJ^iftV^ffm^jatf-f 
»*tflBK $F2L<«:1 0 4 Q • cm 

[0021 ] dfcttlll&ft^trofcftJ^SJSMfl: 
ttffllBi: LTtt, x^#j/ffl», 7xy-/H»Bl, Xy 

$>®m. ay raw. ^ma^v^rjumm. #v 

4 5 F fflfflL 7 ? VtMIL 'J y 7 i*c >saii^^ii 
«tt, i5B?414^^A^7x7-/^)iM*«X'S>i». 



[0022] C^T«m7 < &JS • 

fti, Cu, Fe, Al, P b , Ti N Sn, Ni, M 
o» Ag, Pt» Ta, Nb, ZnO, SnO z , 2B 2 

*-^y^T1±. 3M/l/7r-*X7"5<y7, 
y^77 7^, 7>'7'7 r 7-y7, 1?---7/U7'5 y7, 
7*fUy7-7 7?. ^Jlfri, AitM&\ PAN^ 

*tt. HUM*, 4 i t s . 

[00233 <fcfc*«W;HWttt7 4 6 0tt®% 

tiT^t, *>o-e<^rx'<.7hjt8 0jaTt-ri.c:t 

[00 24] ZZX-mm7< -fe5 5-y788 

*J<Wt«7 ^ ?-(c*«tr*««LJtfcO'Ct»«l*>* 
[0025] S^fc. MM#7 <y-Z60im%tL 
fc , S|»7 ^ 7-fc$*t«7 -f 5-CO^***<7 0% 

tijWWfc LBrfl^)i«»**»# fe^i* < tchtzfrX'b h . 
[0026] ^rfc, »«7 ^ LTiWltt«ft*li 

11*7 9-, mmmmmm. ^mwrnRxz-tys. 7 

®h%\,\ zcot§&. mm®, ^mmm^y^-y 
rmmmm? < y-tmmy < y-wmum^-t 

ti7 0*S%OTic L«rtWitf4r4>«rv^ 
[0027] 4fc, IWI«7-f 9 -<7)T7x^ 7 hit 8 0 
mTfcLfc^Hi. 8 0J: , )7;#<^l.i:. ffl&fc&gBft 

■awc*jv^T«wi«7 < y-m%mtmmtfx' 
mm? < y-iw&Ltzztnkmmwt, 5s 

**»4>ft=5r<«r6fc«>. S^t*7 -f 7-OT7.^7 Mt 
«2~80, 1&£l<l,t2^60tt&ZbtfB:\,\ 

[ 0 0 2 8 ] S8at«7 a y-<nrx-<9 hitt 

^. «SWC, i)EW^ES<0aSX«BfffiO5ym 

sr. &mmismxim?mim (sem> t'&tclts 
[0029] 4?taw7 -f y-^mm^y < y-<mm 
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tfbhtitb. Z<r>£ o^mzii? 4 7-<r)$kWI,Z/} y? 
6. 

[ o o 3 o ] $ &ic. ®m£#zm&? &tmitm 
x. mm. ?>vL nij, m 

$mm,ililXi>%&C>&L3Ct.%\ / \ tin, &&tz 

jstx. mmm. mam. mt. -raw. 

m^m&X'htumthz t t^imx-hi. 
[0031] iRmmt^^m&jmt ur«. tm 
<7)m&iw%^nm&ximmtfimx'$>&tf. st 
mmm^m^mmx' i> ^mx-h i . 

[00 3 2] $rfc, ^7Mtov^(i xfyw 

[ 0 0 3 3 ] ±IE5dt»«8"«4i)EX5X hNS 

HltC*Jtt4iiE9^7/HlliS4*jSt 
X'J— 7'3 $r_LI5 fc Htt^tt«gfffl-?&J& U -?-<7) 
rt«C»)E&±ffl?)»4a£0j£1-|> Z 1 1> T# S . 
[0034] S fcfc. ±KHJtWttVTRffl«0^ty H 



fanmmmmiMz t mmx-z h . 

[0035] 

mm i ) 7 x / -/nsmt c u » t k 

ftwe, .r<7)IE-g*£ 1 5 o~i 9 o*Cfcfln?» 

Lfc&Slfc&AU 1 5 0~50 0kgf/cm2<0E 

i)x-wm.mLt&. fm#z&mfrt>mmixm® 
[0036] mm . te^sanjf T<0«JBT. r 4 X 

tTSUS3 04£JE^T, 7MX?£5m/ 
s e cC0j$«T'HHE$-a-3t^-C. Kr -fX^C 1 k g 
<!0^Mt^-;W«t»)SLfelSi^ (fig : tt2 0m 
m)£#EU 1 5tifflm%&zWnffl&imT < 

&fc*fra«i¥«>»J&i. J I S K 6 9 11 eo^ife 
[0037] 

mi] 













i 


2 


3 


4 




6 


7 


8 






5 0 


7 6 


8 0 


2 0 


5 0 


A 0 


a o 


6 0 


* 




0 


4 


0 


0 


0 


0 


0 


2 0 


it 




6 0 


2 0 


2 0 


8 0 


5 0 


8 0 


4 0 


2 0 


&£tt*fciF.$ft U m) 


7 


7 


7 


7 


7 


7 


7 


7 


T*-<* hit 


100 


52 


52 


52 


52 


52 


28 


28 


##fl£fci^ (Q • c m) 


lor* 


10" 






10" 


10*' 


10 


10" 


( I0*mm7kg/km) 










0 


0 


0 


0 


** & ( l0*Wyfc«/km) 










2 


3 


4 


5 




X 


X 


X 


X . 


O 


O 


O 


O 




0 


O" 


O 


X 


o 


o 


O 


0 




o 


O 


X 


X 


o 


o 


° 


o 



[0038] Z<?)mV>7W o. Hi, <&JSirP;M£fct UAftKlfflfrW 



'(5) 001-107972 (P2001-10797 2A) 



7 -f 5-<?*££-Wfia { 3 0—7 OtmXlZAiZ^&tz 
[ 0 0 3 9 ] ifc-frVT/PN o . 3(i, 7<f9-£*tf 

4#3 0tt8%J: O^v^rttc, Sffli^otffttt&tf 

-iHtwiwt « z t -r , rngmmzft ozt 
[0040] tr^yy/uN o . 4«, 

*#7 0{«BJ*J: l J£<*Sfc*>fc:. fflllWtttt^JJf 

u »fjtt ■ fiSc^tt ■ s^t* ux^ekjm^tx com 

[004 1] £*lfc*tU KfiNo. 5-8Ji, #17 

a y-tfi o-6 onm%. ffl&fty < 7-* ? 6 oft® 

«OT<0«Hrtt*4fe«>, *MWSfiWa*l 0«Q • m 

ore**. 



[ 0 0 4 2 ] iKSi^torx^^ hit** 8 0WT 

b . as^aMPW* t>^<-r & i t #t 

[0043] *£t^fr<3«J»«K**fr->fci:C: 
5, f ^X^^WKiJl^l*. tSDUt^WSt) 5 x l 
0- 3 mm3/kg/km«Tt^<- &*l/cIt$Rtt 

*t*n 2 csttE-&fi t &s ct o iz*ti?ixn&. mi 

U &OT\ IWfi^ftl 1 5 0 — 1 9 0t:KMSLfc 
MCSAL, 1 50-50 0 k gf/cm*<0E7re 

mi. mmikvmmfttzxmLt:. 

[0044] 
[*2] 







##9! 






9 


1 9 


I 1 


1 2 


1 3 


1 4 






2 5 


5 0 


8 0 


6 0 


GO 


4 0 






0 


0 . 


1 o. 


1 0 


. 1 5 


X 0 


it 




7 5 


5 0 


1 0 


3 0 


3 5 


4 0 


7*^? hfcfc 


108 


150 


52 


52 


52 


2ft 


(0 • cm) 


10 n 


10" 


to 4 


10* 


io- 1 


1Q< 


(loW/kg/bn) 


134 


104 




0 


0 


0 




/H® ( lO^mraVkg/km) 


3 


4 




7 


6 


4 




X 


X 


X 


O 


O . 


O 




0 


O 


O 




O 


O 




o 


0 


X 


o 


O 


o 



[0 04 5] t^No. 9. 1 Oti, # 

5 5 0 flcffi%ULL b ^Izfrtmmi 
$* ! 10 5 Q' cmlXb&r), $ t=lZti?Xim<r>TX 
^7 Mt#8 0 <k 9*S v vfcttfflIII^$HttttjWB< . 

[0 04 6] -f-dT. -t^7Mo. 9, 1 OOBtBfiffi 
K»*ffofci:.r$. 4X 1 O^mmVkg/kmW 



[0047] i^yr/i/No. i m, cuSJio 
fHWMM/CO*fc*>. KSBSfi&Wil 0 6 Q • cmlil 
Tb 7 xy-/MSIi§<9lte4#7 0tt«%J: 

v^tzMzmruzm&mtfMK. mxzx 
-/uvuzBf&i-izbffX'Z-r. mmnmiz'nozb 

[0048]:flCMU No. 1 2—1 4<±, £H7 
4 7-* ? l 0-6 0M%. «ttttt7*5-a«6 0tMl 

KIT-CftS. 

[0049] 4fc, ^'^x^or^^hit^sow 
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[0050] *;TWHfrOWWffl»*ff->fct £ 
0-'mraVkg/kmtlTt^<- ftflfcWSEffitt 
[005 1 ] 

%WFcoimtty < 5-t&<mt3 o~7 oma%*n 



[Efifi*>m**liHin 

[HI ] *»SB<0»ffii«Sr^«»niiBlT*6. 
1 : i/*7 h 

3 : 

4 :ME7 iSTtWSl 



[013 



